Effect of inhibition of the electrogenic Na+/K+ pump on the mechanical activity in the rat uterus.
The effects of ouabain and K(+)-free solution were studied in estrogen-primed rat uterine strips under resting tone or repeatedly stimulated with KCl, acetylcholine or oxytocin applied for 20 minutes at 60 minute intervals. These effects were compared with those of the K+ channel opener cromakalim. In preparations under resting tone, ouabain (0.1 mM and 0.3 mM) induced rhythmic contractions which disappeared after 20-30 minutes whereas at a higher concentration (1 mM) it evoked a rapid, phasic response followed by a small tonic contraction. Exposure of the strip to a K(+)-free solution induced either rhythmic waves, which ceased after 8-10 minutes, or a single phasic contraction which was followed by a small and slow increase in the resting tone (54 +/- 10 mg after 180 min exposure). Nifedipine (0.3 microM) abolished the rhythmic or phasic component of these responses but failed to modify the late small tonic contraction induced by ouabain 1 mM or by K(+)-free solution. Ouabain (0.1-1 mM) or K(+)-free-evoked responses disappeared after short (4 min) or prolonged (60 min) exposure to a Ca(2+)-free, 3 mM EGTA-containing solution. Cromakalim (10 nM-0.1 mM) did not induce any variation in the resting tone either in the presence or in the absence of Ca2+ in the medium. In strips repeatedly stimulated with acetylcholine (0.1 mM) or oxytocin (1 microM), ouabain (0.3 mM), K(+)-free-solution and cromakalim (10 microM) reduced the amplitude of the initial, phasic response and progressively decreased the oscillatory component of the response to these agonists. Conversely, the successive responses evoked by KCl 60 mM in similar experimental conditions were not affected by ouabain or cromakalim. Ouabain (0.3 mM), K(+)-free solution and cromakalim (10 microM) decreased the Ca(2+)-independent, maintained contractions induced by acetylcholine or oxytocin after prolonged exposure to a Ca(2+)-free, EGTA-containing medium. These inhibitory effects were partially or completely reversed in the presence of the non-selective potassium channel blocker tetraethylammonium (10 mM) or in a Ca(2+)-free solution containing 60 mM K+. In conclusion, these results suggest that the response induced by ouabain or K(+)-free solution in estrogen-primed rat myometrium involves Ca2+ influx through potential-operated calcium channels but not Ca2+ release from intracellular stores. In addition, our results show that prolonged exposure to ouabain or K(+)-free medium decreases membrane receptor-mediated responses in rat uterus. This inhibitory effect seems to be the result, at least in part, of a decrease in the cytosolic level of K+, due to the inhibition of the electrogenic Na+ pump.